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Question #: 11 


10552781 Three months later, DC returns to her family physician, stating that she has a burning sensation when 
urinating and that she has been having to urinate more frequently since yesterday morning. DC has 
been diagnosed with a urinary tract infection (UTI). 


Soe Which of DC's current medications is most likely to increase her risk for UTIs? 


Select one: 
Bisoprolol * 
Empagiiflozin ¥ 

eee Rose Wang (ID:113212) this answer is correct, UTIs are a common adverse effect 
of sodium-glucose co-transporter-2 (SGLT2) inhibitors. 

Pravastatin * 

Sacubitril/valsartan * 


{Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 
Identify adverse effects of pharmacologic treatments for heart failure with reduced ejection fraction (HFrEF). 


BACKGROUND: 


Standard therapy for most patients with HFrEF consists of treatment with an angiotensin receptor/neprilysin 
inhibitor (ARNI), a beta-blocker, a mineralocorticoid receptor antagonist (MRA), and a sodium-glucose co- 
transporter-2 (SGLT2) inhibitor. These agents have all demonstrated the ability to reduce mortality and 
hospitalizations in patients with HFrEF. 


Adverse effects of SGLT2 inhibitors include urinary tract infections, genital mycotic infections, hypoglycemia, 
and hypotension. SGLT2 inhibitors may also cause euglycemic diabetic ketoacidosis in patients with type 2 
diabetes. SGLT2 inhibitors are contraindicated in patients with type 1 diabetes. 


RATIONALE: 
Correct Answer: 


+ Empagliflozin - UTIs are a common adverse effect of sodium-glucose co-transporter-2 (SGLT2) 
inhibitors. 


Incorrect Answers: 
* Bisoprolol - Bisoprolol is not associated with an increased risk of UTIs. 
e Pravastatin - Pravastatin is not associated with an increased risk of UTIs. 


e Sacubitril/valsartan - Sacubitril/valsartan is not associated with an increased risk of UTIs. 


TAKEAWAY/KEY POINTS: 


Adverse effects of SGLT2 inhibitors include urinary tract infections, genital mycotic infections, hypoglycemia, 
and hypotension. SGLT2 inhibitors may also cause euglycemic diabetic ketoacidosis in patients with type 2 
diabetes. SGLT2 inhibitors are contraindicated in patients with type 1 diabetes. 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https//myrxtxca 
[2] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
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https://doi.org/10.1016/).cjca.2021.01.017. 
[BB] Boehringer Ingelheim (Canada) Ltd. JARDIANCE. https://pdf.hres.ca/dpd_pm/00074306.PDF 
The correct answer is: Empagliflozin 


AP is a 32-year-old female with a past medical history significant for heart failure with reduced 
ejection fraction (HFrEF). She is currently taking perindopril 4 mg daily, metoprolol 100 mg BID, 
spironolactone 25 mg daily, and ivabradine 5 mg BID. About 5 years ago, AP was a heavy user of 
cocaine and alcohol. At the time, she was using cocaine multiple times per day and drinking 3 to 5 
alcoholic drinks per day as well. Her cocaine abuse led to cardiotoxicity and resulted in a diagnosis of 
HFFEF. Since then, she has managed to abstain from cocaine and alcohol. She lives with her boyfriend 
and is thinking of starting a family. She would like to know if she can continue taking her prescribed 
medications while pregnant. 


All of the following medications should be avoided in pregnancy EXCEPT: 


Select one: 


Perindopril % 


Met lol 
erp ree) Rose Wang (ID: 113212) this answer is correct. Cardio-selective beta-blockers 


(excluding atenolol) may be used in patients with heart failure who are pregnant. 


Spironolactone ¥ 


Ivabradine % 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 
Understand which pharmacologic heart failure treatments are safe for use in pregnancy. 


BACKGROUND: 


Patients with heart failure who are also pregnant should be monitored closely by a specialist throughout the 
pregnancy and post-partum period. Angiotensin-converting enzyme inhibitors (ACEIs), angiotensin Il 
receptor blockers (ARBs), angiotensin receptor/neprilysin inhibitors (ARNIs), and mineralocorticoid receptor 
antagonists (MRAs) are contraindicated during pregnancy due to known teratogenic risks. lvabradine and 
sodium- glucose co-transporter-2 (SGLT2) inhibitors should be avoided due to lack of available safety data. 


Heart failure medications that may be used during pregnancy include beta-blockers, diuretics, digoxin, 
nitrates, and hydralazine. Beta-1 selective (also known as cardio-selective) beta blockers (e.g. metoprolol) are 
preferred to non-selective beta-blockers (e.g. carvedilol). This is because beta-2 receptors are present in 
uterine smooth muscle and antagonism at these receptors can result in increased muscle tone or contraction. 
Antagonism at beta-2 receptors can also result in reduced uterine perfusion due to the presence of beta-2 
receptors in the vascular endothelium. Atenolol should be avoided in pregnancy since it has been associated 
with fetal growth issues such as low birth weight and an increased risk of preterm delivery. Fetal growth 
should be monitored closely in all patients who are pregnant and using beta-blockers. After delivery, the 
newbom should be monitored closely for bradycardia, hypoglycemia, and respiratory depression. Furosemide 
may be used to manage fluid retention during pregnancy, but patients should be carefully monitored for 
dehydration. Hydralazine may be used in pregnant patients with heart failure to manage symptoms or 
hypertension and nitrates may be used for management of decompensated heart failure. 


RATIONALE: 
Correct Answer: 


© Metoprolol - Cardio-selective beta-blockers (excluding atenolol) may be used in patients with heart 
failure who are pregnant. 


Incorrect Answers: 


© Perindopril - Angiotensin-converting enzyme inhibitors (ACEIs) are contraindicated during pregnancy 
due to known teratogenic effects. 


* Spironolactone - Mineralocorticoid receptor antagonists (MRAs) are contraindicated during 
pregnancy due to established teratogenic effects. 


* Ivabradine - Ivabradine should be avoided during pregnancy because data on its use in this 
population is currently limited 


TAKEAWAY/KEY POINTS: 


Cardio-selective beta-blockers (excluding atenolol) may be used in patients with heart failure who are 
pregnant. 


REFERENCE: 
[1] De Denus S, White M. Heart failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
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Pharmacists Association. httpsi//myrxtx.ca. 
[2] Ezekowitz, J.A., O'Meara, E., McDonald, M.A. et al. 2017 Comprehensive Update of the Canadian 
Cardiovascular Society Guidelines for the Management of Heart Failure. Can J Cardiol. 2017; 33: 1342-1343. 


The correct answer is: Metoprolol 


THE NEXT 4 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


TZ is a 77-year-old Caucasian male with newly diagnosed heart failure. TZ complai 
peripheral edema, and fatigue that forces him to take frequent breaks upon phy: 
reports no symptoms when sitting or lying down and becomes short of breath while doing household 
chores. His average blood pressure and heart rate today are 145/73 mmHg and 64 bpm, respectively. 
His left ventricular ejection fraction (LVEF) is 37% and his creatinine clearance (CrCl) is 63 mL/min. 
TZ's height and weight are 170 cm and 101 kg, respectively. TZ's past medical history is significant for 
hypertension, gout, atrial fibrillation, diabetes, and headaches, TZ's current medications include 
hydrochlorothiazide 25 mg PO daily, prednisone 50 mg PO daily for 5 days (currently taking for gout 
attack), vitamin D 1000 units PO daily, atorvastatin 20 mg PO daily, multivitamin 1 tablet PO daily, 
and gliclazide extended-release tablets 90 mg PO daily. TZ used to smoke 2 packs of cigarettes per 
day, but has now cut down to 5-10 cigarettes per day. On average, he has 15 alcoholic drinks per week 
and walks daily for 30-60 minutes. He tries to eat a heart-healthy diet with lots of fruits and 
vegetables. The following are the results of TZ's most recent lab work: 


Parameter [ Value (Normal) 

HbAtc 8.7% (<6.0%) 

Low-density lipoprotein (LDL) 3.7 mmol/L (<2.6 mmol/L) 

High-density lipoprotein (HDL) 0.6 mmol/L (females: >1.3 mmol/L, males: >1.0 mmol/L) 
Triglycerides 5.9 mmol/L (<1.7 mmol/L) 

Serum potassium 4.3 mmol/L (3.5 - 5.1 mmol/L) 


Which of the following details about TZ is NOT known to cause or exacerbate heart failure? 


Select one: 
Use of prednisone ® 
Atrial fibrillation X 
Dyslipidemia. X% 


Use of {v 
hydi rochlorothiazide Rose Wang (ID: 113212) this answer is correct. Thiazide diuretics are not 
known to cause or exacerbate heart failure. 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Heart Failure 


LEARNING OBJECTIVE: 
Identify risk factors for the development of heart failure. 


BACKGROUND: 


Risk factors for developing heart failure include: 


e Hypertension 


Coronary artery disease (CAD) (e.g. myocardial infarction) 


Smoking 


Obesity 


Dyslipidemia 


Heavy alcohol use 


Older age 


Atrial fibrillation 


Family history 


Drugs that can cause heart failure or exacerbate existing heart failure are summarized in the following table 


Reduce cardiac contractility Increased sodium and water 


Directly cardiotoxic (negative inotropes) retention 


e 5-Fluorouracil 


Question # 14 
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Alkylating agents (e.g. 


aes ý OEE E + Androgens and estrogens 
+ Anthracyclines (e.g. dotetige + Corticosteroids 
A E Raa + Beta-blockers (e.g. + Licorice-containing 
propranolol, metoprolol) products 
+ Bevaczumab + Calcium channel blockers < Minoxidil 
+ Clozapine (e.g. diltiazem, nifedipine, 


verapamil but not amlodipine NSAIDs including selective 
Trastuzumab or felodipine) COX-2 inhibitors and high- 
dose salicylates 


Tyrosine kinase inhibitors + Itraconazole 
(e.g. imatinib, sunitinib) 


Thiazolidinediones (e.g. 


Some anesthesia pioglitazone, rosiglitazone) 


Amphetamines (e.g. medications (e.g. propofol) 
cocaine, 
methamphetamine) 


Heavy metals (e.g. cobalt, 
chromium, mercury) 


Patient-related factors that can exacerbate existing heart failure include: 
e Patient non-adherence to drug therapy or dietary restrictions 
* CAD 
* Uncontrolled hypertension 
© Valvular heart disease 
© Arrhythmia 
e Anemia 
© Systemic and pulmonary infections (e.g. pneumonia, influenza) 
* Pulmonary embolism 
* Renal dysfunction 

Thyroid dysfunction 


RATIONALE: 
Correct Answer: 


e Use of hydrochlorothiazide - Thiazide diuretics are not known to cause or exacerbate heart failure. 


Incorrect Answers: 
* Use of prednisone - Prednisone may exacerbate heart failure by causing sodium and fluid retention. 
e Atrial fibrillation - Atrial fibrillation is a risk factor for the development of heart failure. 


© Dyslipidemia - Dyslipidemia is a risk factor for the development of heart failure. 


TAKEAWAY/KEY POINTS: 


Dyslipidemia and atrial fibrillation are risk factors for the development of heart failure. Prednisone may 
exacerbate heart failure by causing sodium and water retention. 


REFERENCE: 
[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 


[2] McDonald M, Virani S, Chan M, et al. CCS/CHFS Heart Failure Guidelines update: Defining a new 
pharmacologic standard of care for heart failure with reduced ejection fraction. Canadian Journal of 
Cardiology. 2021;37(4):531-546. doi:10.1016/j.cjca.2021.01.017 


The correct answer is: Use of hydrochlorothiazide 


Which of the following is FALSE regarding TZ and the New York Heart Association (NYHA) classification 
system? 


Select one: 


The NYHA system classifies patients with heart failure based on symptom severity and limitations on X 
physical activity 
A patient classified as NYHA dass v 


Rase Wane (11):113212) this answer is carvect 


m avtne ume OF aragnosts carinot EE REE 

béclassified’as NYHA class Il at a is classification system is not based on disease 

later date progression, but instead on symptom severity, therefore 
patients can move up and down the staging symptom 
depending on their clinical presentation. 


TZ's clinical presentation is NOT consistent with NYHA class IV % 
NYHA class I includes patients with heart failure who are asymptomatic % 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Understand the New York Heart Association (NYHA) functional classification system for heart failure. 


BACKGROUND: 


The New York Heart Association (NYHA) grading classifies patients into four categories (IV) based on 
symptom severity and activity limitations. 


( NYHA Class | NYHA Class II NYHA Class III [NYHA Class IV 
Patients experience Patients experience 

Patients experience no names east e Patients are most 

imitate on physical Sight eae on sianifcant AOE on i, beddound. They ae 

activity. Patients with POYSIG_ aI pinen ana eee ene tunable to cany it 

Seat left Srima praia! EE a a any PRSA iy 

i ' activity results in e.g. walking on flat groun z 4 

yeniuieula dy etn A symptoms (e.g. fatigue, for short distances) results in without discomfort 

Class | g palpitation, dyspnea, or symptoms. Patients are only Hnes snae 
f angina pectoris). comfortable at rest. P gi 


The NYHA system is not based on disease progression. Therefore, patients can be assigned to a higher or 
lower stage at different points in time depending on their clinical presentation. 


RATIONALE: 
Correct Answer: 


* A patient classified as NYHA class III at the time of diagnosis cannot be classified as NYHA class 
Il at a later date - This classification system is not based on disease progression, but instead on 


symptom severity, therefore patients can move up and down the staging symptom depending on 
their clinical presentation. 


Incorrect Answers: 


* The NYHA system classifies patients with heart failure based on symptom severity and 
limitations on physical activity - The NYHA classification system is comprised of four stages based 
on severity of heart failure symptoms and limitations to physical activity. 


* TZ’ clinical presentation is NOT consistent with NYHA class IV - TZ would not be classified as 
NYHA dass IV because he does not experience symptoms of heart failure at rest. 


* NYHA class I includes patients with heart failure who are asymptomatic - Patients classified as 
NYHA dass | experience no limitations on physical activity which includes asymptomatic patients with 
heart failure. 


TAKEAWAY/KEY POINTS: 


The NYHA classification system categorizes patients with heart failure based on symptom severity and 
activity limitations. 


REFERENCE: 
[1] New York Heart Association. Classes of heart failure. American Heart Association. 
https://www.heart.org/en/health-topics/heart-failure/what-is-heart-failure/classes-of-heart-failure. 


[2] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 
The correct answer is: 


A patient classified as NYHA class III at the time of diagnosis cannot be classified as NYHA class II at a later 
date 


Question #: 15 


1p. 52703 A cardiologist assesses TZ and diagnoses him with heart failure with reduced ejection fraction (HFrEF). 
TZis currently stable and is not experiencing acute decompensation. The cardiologist would like your 
advice on what pharmacological therapy TZ should be started on. 
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Hag 


[sero escoace Which of the following would be the most appropriate treatment to initiate for TZ at this time? 


Question #: 16 


Select one: 


Sacubitril/valsartan v 
+ bisoprolol + 
spironolactone + 
empagliflozin 


Rose Wang (ID:113212) this answer is correct. Most patients with HFrEF 
should be treated first-line with a combination of an angiotensin 
receptor/neprilysin inhibitor (ARNI), a beta-blocker, a mineralocorticoid 
receptor antagonist (MRA), and a sodium-glucose co-transporter-2 (SGLT2) 
inhibitor. 


Perindopril + eplerenone+ digoxin + canagliflozin * 
Ivabradine + metoprolol + ramipril + dapagliflozin x 


Valsartan + ramipril + bisoprolol + empagliflozin % 


{Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 
Identify first-line treatment options for patients with heart failure with reduced ejection fraction (HFrEF). 


BACKGROUND: 


Patients with HFrEF should be started on four standard therapies: an angiotensin receptor/neprilysin inhibitor 
(ARNI), a beta-blocker, a mineralocorticoid receptor antagonist (MRA), and a sodium-glucose co-transporter- 
2 (SGLT2) inhibitor. ARNIs are preferred, but angiotensin-converting enzyme inhibitors (ACEI) or an 
angiotensin II receptor blockers (ARB) if ACEI-intolerant, are also acceptable choices (ARNIs, ACEIs and ARBs 
should not be used together). Using these agents in combination has been shown to reduce cardiovascular 
mortality and hospitalization for HF in most patients. Additional therapies may include ivabradine, diuretics, 
digoxin and hydralazine/isosorbide dinitrate. 


Digoxin may considered in patients with HFrEF requiring additional symptom control despite optimization of 
standard therapies. Digoxin may also be considered in patients with concurrent HFrEF and atrial fibrillation 
who require additional therapy for rate control. Digoxin remains a second-line therapy for heart failure due 
to its lack of mortality benefits, Digoxin has been shown to reduce symptoms and rates of hospitalizations 
only. 

Ivabradine is a second-line therapy considered for patients with a resting heart rate >70 bpm and normal 
sinus rhythm despite optimization of standard therapies. Ivabradine lowers heart rate without lowering blood 
pressure through inhibition of the Ip current in the sinus node. Due to this mechanism, ivabradine will not 
control heart rate in patients who are not in sinus rhythm (e.g. atrial fibrillation). lvabradine demonstrated 
reductions in cardiovascular death and hospitalizations in the SHIFT trial (most benefit was from reduction in 
hospitalizations). 


RATIONALE: 
Correct Answer: 


* Sacubitril/valsartan + bisoprolol + spironolactone + empagliflozin - Most patients with HFrEF 
should be treated first-line with a combination of an angiotensin receptor/neprilysin inhibitor (ARNI), a 
beta-blocker, a mineralocorticoid receptor antagonist (MRA), and a sodium-glucose co-transporter-2 


(SGLT2) inhibitor. 


Incorrect Answers: 


* Perindopril + eplerenone+ digoxin + canagliflozin - Beta-blockers were shown to have a mortality 
benefit and should be included in the initial treatment for heart failure with reduced ejection fraction 
(HFrEF). 


* Ivabradine + metoprolol + ramipril + dapagliflozin - A mineralocorticoid receptor antagonist 
(MRA) should be prescribed as part of standard therapy for HFrEF. In addition, ivabradine is not 
indicated because TZ has atrial fibrillation. 


+ Valsartan + ramipril + bisoprolol + empagliflozin - It is not recommended to use angiotensin 
converting enzyme inhibitors (ACEI) and angiotensin II receptor blockers (ARB) together. 


TAKEAWAY/KEY POINTS: 


Patients with HFrEF should be started on four standard therapies: an angiotensin receptor/neprilysin inhibitor 
(ARN), a beta-blocker, a mineralocorticoid receptor antagonist (MRA), and a sodium-glucose co-transporter- 
2 (SGLT2) inhibitor. 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[2] Gottlieb SS. Pharmacologic therapy of heart failure with reduced ejection fraction. In: Hunt SA, ed. 
UpToDate. Waltham, MA.: UpToDate; 2019. 


[B] McDonald M, Virani S, Chan M, et al. CCS/CHFS Heart Failure Guidelines update: Defining a new 
pharmacologic standard of care for heart failure with reduced ejection fraction. Canadian Journal of 
Cardiology. 2021;37(4):531-546. doi:10.1016/j.cjca.2021.01.017 


The correct answer is: Sacubitril/valsartan + bisoprolol + spironolactone + empagliflozin 


1D: 52704 
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TZ's cardiologist decided to initiate ramipril, spironolactone, empagliflozin, and bisoprolol. One year 
later, at TZ’s routine follow-up appointment, he complains of worsening symptoms despite being 
compliant with his medications. The results of his recent physical and lab work are as follows: 


Weight = 85 kg 

Height = 170 cm 

Left ventricular ejection fraction (LVEF) = 26% 

Blood pressure = 135/70 mmHg (taken with automated office blood pressure machine) 
Heart rate = 64 bpm 

Creatinine clearance (CrCl) = 60 mL/min 


[ Parameter [value (Normal) ] 
Low-density lipoprotein (LDL) 2.6 mmol/L (<2.6 mmol/L) 

High-density lipoprotein (HDL) 0.8 mmol/L (females: >1.3 mmol/L, males: >1.0 mmol/L) 
Triglycerides 5.7 mmol/L (<1.7 mmol/L) 

Serum potassium 3.8 mmol/L (3.5-5.1 mmol/L) 


Assuming that all current heart failure medications have been titrated to target doses, what would be the 
most appropriate recommendation for TZ? 


Select one: 
Add diltiazem to TZ's existing therapy X 
Add eplerenone to existing therapy % 
Stop ramipriland v 


seat Rose Wang (ID:113212) this answer is correct. Angiotensin 
sacubitril/valsartan receptor/neprilysin inhibitors (ARNI) have been shown to be superior to 
36 hOure later angiotensin converting enzyme inhibitors (ACEI) and angiotensin II receptor 


blockers (ARB) in the setting of heart failure with reduced ejection fraction 
(HFrEF). A 36-hour washout period is required when switching from an 
ACEI to an ARNI. 


Add ivabradine to existing therapy % 


{Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Understand pharmacologic treatment options for patients with heart failure with reduced ejection fraction 
(HFEF). 


BACKGROUND: 


Patients with HFrEF should be started on four standard therapies to reduce the risk of hospitalizations and 
death: an angiotensin receptot/neprilysin inhibitor (ARNI), a beta-blocker, a mineralocorticoid receptor 
antagonist (MRA), and a sodium-glucose co-transporter-2 (SGLT2) inhibitor. ARNIs are preferred, but 
angiotensin-converting enzyme inhibitors (ACEI), or an angiotensin II receptor blockers (ARB) if ACEI- 
intolerant, are also acceptable choices. Additional therapies may include ivabradine, diuretics, digoxin and 
hydralazine/isosorbide dinitrate. 


ARNI therapy is now recommended first-line for patients with HFrEF, including those newly diagnosed with 
heart failure. Currently, the only ARNI available is sacubitril/valsartan. ARNI therapy has demonstrated 
reductions in hospitalizations for heart failure, reductions in cardiovascular (CV) mortality, and symptom 
improvement. The PARADIGM-HF trial demonstrated superiority of ARNI therapy to enalapril for reducing CV 
mortality and hospitalizations. ACEls or ARBs may still be appropriate first-line choices in place of an ARNI for 
some patients (e.g. patients with heart failure who have also had a myocardial infarction). Possible side 
effects of ARNI therapy are similar to ACEls and ARBs and include hypotension, renal dysfunction, 
hyperkalemia, and angioedema. 


An ARNI is also recommended for patients with HFrEF currently on either an ACEI or ARB experiencing 
inadequate symptom control on maximally tolerated doses. When switching patients from an ACEI to an 
ARNI, a washout period of 36 hours is required to reduce the risk of angioedema. This washout period is not 
required if switching from an ARB to an ARNI. 


RATIONALE: 
Correct Answer: 


* Stop ramipril and start sacubitril/valsartan 36 hours later - Angiotensin receptor/neprilysin 
inhibitors (ARNI) have been shown to be superior to angiotensin converting enzyme inhibitors (ACEI) 
and angiotensin Il receptor blockers (ARB) in the setting of heart failure with reduced ejection fraction 
(HFrEF). A 36-hour washout period is required when switching from an ACEI to an ARNI. 


Incorrect Answers: 


* Add diltiazem to TZ's existing therapy - Calcium channel blockers are not used to manage 
symptoms of heart failure and are not associated with mortality benefits in this population. 


* Add eplerenone to existing therapy - T7's medication regimen already contains a mineralocorticaid 
receptor antagonist (MRA), namely, spironolactone. Adding eplerenone would result in duplication of 


Sear 


Question # 17 
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wicrapy. 


+ Add ivabradine to existing therapy - lvabradine is indicated in symptomatic heart failure with 
reduced ejection fraction (HFrEF) patients who have a resting heart rate >70 beats/minute and who 
are in sinus rhythm. 


TAKEAWAY/KEY POINTS: 


ARNI therapy has demonstrated superiority to treatment with ACEls or ARBs in the setting of HFrEF. A 36- 
hour washout period is required when switching from an ACEI to an ARNI. 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[2] Gottlieb SS. Pharmacologic therapy of heart failure with reduced ejection fraction. In: Hunt SA, ed. 
UpToDate. Waltham, MA.: UpToDate; 2019. 


BB] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi: 
https://doi.org/10.1016/).cjca.2021.01.017. 


The correct answer is: Stop ramipril and start sacubitril/valsartan 36 hours later 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


VK is a 65-year-old male who was discharged from the hospital 4 weeks ago where he was diagnosed 
with heart failure with reduced ejection fraction (HFrEF). He presents to the hospital today with 
increasing dyspnea and lower extremity edema that has worsened over the last week. He is also 
complaining of a dry cough that started 4 weeks ago. The cardiologist at the hospital initiated him on 
bisoprolol, ramipril, spironolactone, and dapagliflozin during his previous admission. VK also has 
asthma and uses salbutamol 100 mcg metered-dose inhaler (MDI) 2 puffs QID PRN and fluticasone 
propionate 100 mcg MDI 1 puff BID. He states that his asthma is generally well-controlled and he only 
uses salbutamol approximately once every 2 weeks. 


Which of the following suggestions is the most appropriate to make for VK at this time? 


Select one: 


Advise the doctor to prescribe dextromethorphan cough syrup % 


Advise the doctor to review VK's asthma action plan and step-up therapy as he is havingan acute * 
asthma attack 


Suggest discontinuing ramipril and avoiding ACEIs/ARBs in the future X 


oe ain cf Rose Wang (ID:113212) this answer is correct. ARNI use is part of first-line 
ramipril and quadruple therapy in heart failure and should be initiated in hospital. 
initiating Angiotensin II receptor blockers (ARB) are not associated with dry cough 
sacubitril/valsartan and have mortality benefits in patients with heart failure with reduced 


ejection fraction (HFrEF). 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Understand how to manage dry cough secondary to angiotensin converting enzyme inhibitor (ACEI) use in 
heart failure with reduced ejection fraction (HFrEF). 


BACKGROUND: 


Patients who experience heart failure after a myocardial infarction (MI), or who have a LVEF <40% should 
have an ACEI as soon as possible to help reduce mortality risk and improve survival. If ACEls are not 
tolerated, ARBs may be used as an alternative. ARNI therapy in this subpopulation is currently being 
studied. Dry cough is another common side effect of ACEls that occurs in about 10-20% of patients. If the 
cough becomes bothersome, the ACEI may be switched to an ARB. Similarly, patients who experience the 
uncommon serious side effect of angioedema with an ACEI may consider switching to an ARB. The risk of 
angioedema appears to be highest in Black patients taking ACEls. Angioedema, although a less frequent 
adverse effect of ARBs compared to ACEls, has still been reported in some patients on ARB therapy; 
therefore, caution is warranted. Similar to ACEIs, ARBs are associated with the same hypotension, 
hyperkalemia, and renal dysfunction risk. 


RATIONALE: 
Correct Answer: 


© Suggest discontinuing rami ting sacubitril/valsartan - ARNI use is part of first-line 
quadruple therapy in heart failure and should be initiated in hospital, Angiotensin Il receptor blockers 
(ARB) are not associated with dry cough and have mortality benefits in patients with heart failure with 
reduced ejection fraction (HFrEF). 


Question #: 18 
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Incorrect Answers: 


* Advise the doctor to prescribe dextromethorphan cough syrup - Cough syrup is unlikely to help 
resolve an angiotensin-converting enzyme inhibitor (ACEI)-induced dry cough. 


Advise the doctor to review VK's asthma action plan and step-up therapy as he is having an 
acute asthma attack - The dry cough coincides with when VK started an ACEI, and this is a well- 
documented side effect of ACEIs. The signs and symptoms of heart failure and asthma can be similar 
(cough, dyspnea] however VK's asthma is well-controlled, and it is unlikely to be an asthma attack as 
he is also experiencing lower extremity edema. 


Suggest discontinuing ramipril and avoiding ACEIs/ARBs in the future - Angiotensin converting 
enzyme inhibitors (ACEI) and angiotensin II receptor blockers (ARB) have mortality benefits in patients 
with heart failure with reduced ejection fraction (HFrEF) and should be continued whenever possible. 


TAKEAWAY/KEY POINTS: 


ARNI use is part of first-line quadruple therapy in heart failure and should be initiated in hospital. 
Angiotensin II receptor blockers (ARB) are not associated with dry cough and have mortality benefits in 
patients with heart failure with reduced ejection fraction (HFrEF). 
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The correct answer is: Suggest discontinuing ramipril and initiating sacubitri//valsartan 


The doctor agrees to discontinue VK's ramipril and itril/valsartan. You counsel VK 
on how to use sacubitril/valsartan and its associated side effects. You mention that the ramipril- 
induced cough can takes weeks to resolve after discontinuation of ramipril. 


When can VK start taking sacubitril/valsartan? 


Select one: 


VK should take sacubitril/valsartan immediately in order to reduce his mortality risk and improve his % 
survival 


VK should allowfora36- v 


elena oeiod fern Rose Wang (ID:113212) this answer is correct. As the name 

EAA suggests, ACEIs inhibit the angiotensin-converting enzyme. 

BA E E Sacubitril/valsartan inhibits neprilysin. Inhibition of both ACE and 

AOE neprilysin can increase the risk of angioedema; which can be life- 
threatening. 


VK should allow for a 24-hour washout period from when he last had ramipril to reduce the risk of * 
hyperkalemia 


VK should allow for a 12-hour washout period from when he last had ramipril to reduce the risk of * 
hypotension 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 
Identify key side effects and administration concerns regarding ACEI and ARNI use. 


BACKGROUND: 


ARNI (valsartan/sacubitril) therapy is first-line therapy as part of the quadruple standard therapy for HFrEF 
because it has been demonstrated to reduce heart failure symptoms, hospitalizations and deaths in patients 
with HFrEF. tt has been shown to be superior to ACEI and ARB therapy in the setting of HFrEF; therefore, is 
preferentially used over ACEI or ARB therapy. Potential adverse events and monitoring of an ARNI includes 
hypotension, hyperkalemia (high potassium levels) and renal dysfunction. Hypotension may be more 
common with ARNI than with ACEls; whereas, hyperkalemia and renal dysfunction may be less common than 
with ACEls, Nonetheless, serum potassium levels and renal function must be tested 1-2 weeks after starting 
or increasing the dose of the ARNI. There is an increased risk of hyperkalemia when an ARNI is concomitantly 


Question #: 19 
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Flag question 


used with an MRA or potassium supplement. Additionally, there ıs an increased risk ot hypotension when an 
ARNI is used with an antihypertensive, such as a diuretic, and a reduced hypotensive effect with concomitant 
NSAID use. ACEls and the ARNI increase bradykinin levels, leading to increased vascular permeability and an 
increased risk of angioedema. Therefore a 36-hour washout period is needed when switching from an ACEI 
(not an ARB) to ARNI to reduce this risk. 


RATIONALE: 
Correct Answer: 


* VK should allow for a 36-hour washout-period from when he last had rai to reduce the risk 
of angioedema - As the name suggests, ACEls inhibit the angiotensin-converting enzyme. 
Sacubitril/valsartan inhibits neprilysin. Inhibition of both ACE and neprilysin can increase the risk of 
angioedema; which can be life-threatening. 


Incorrect Answers: 


+ VK should take sacubitril/valsartan immediately in order to reduce his mortality risk and 
improve his survival - Sacubitril/valsartan should be started as soon as safely possible. As VK had 
ramipril, he must allow for a 36-hour washout period to reduce the risk of angioedema. 


VK should allow for a 24-hour washout period from when he last had ramipril to reduce the risk 
of hyperkalemia - While hyperkalemia is a possible risk with the use of both drugs, this is not the 
main reason why ramipril and sacubitril/valsartan administration should be spaced out. 


VK should allow for a 12-hour washout period from when he last had ramipril to reduce the risk 
of hypotension - While hypotension is a possible risk with the use of both drugs, this is not the main 
reason why ramipril and sacubitril/valsartan administration should be spaced out. 


TAKEAWAY/KEY POINTS: 


As the name suggests, ACEIs inhibit angiotensin-converting enzyme. Sacubitril/valsartan inhibits neprilysin. 
Inhibition of both ACE and neprilysin can increase the risk of angioedema; which is life-threatening. 


REFERENCE: 


[1] De Denus S, White M. Heart failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[2] Colucci WS. Evaluation of the patient with suspected heart failure. In: Gottlieb SS, ed. UpToDate. Waltham, 
MA UpToDate; 2019. 

[3] Gottlieb SS. Pharmacologic therapy of heart failure with reduced ejection fraction. In: Hunt SA, ed. 
UpToDate. Waltham, MA.: UpToDate; 2019. 

[4] Parker RB, Nappi JM, Cavallari LH. Chronic Heart Failure. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 

[5] Ezekowitz, J.A., O'Meara, E., McDonald, M.A. et al. 2017 Comprehensive Update of the Canadian 
Cardiovascular Society Guidelines for the Management of Heart Failure. Can J Cardiol. 2017; 33: 1342-1343. 
[6] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi 
https://doi.org/10.1016/j.cjca.2021.01.017. 


The correct answer is: VK should allow for a 36-hour washout-period from when he last had ramipril to 
reduce the risk of angioedema 


Two weeks later, VK is discharged from hospital and is happy to be home with his family. His 
medication list was updated to include sacubitril/valsartan and furosemide. He is still experiencing 
dyspnea and ongoing fatigue which prevents him from taking his granddaughter on walks to the 
park. He visits his family doctor and expresses his concerns regarding these troubling symptoms. VK's 
doctor decides to prescribe him digoxin 0.0625 mg PO daily. 


Which of the following statements regarding digoxin use in heart failure with reduced ejection fraction is 
true? 


Select one: 


VK will need to have weekly bloodwork to ensure his digoxin levels are within range * 


The use of digoxin in patients with heart failure with reduced ejection fraction was shown to reduce Y 
symptoms and rates of hospitalizations in clinical trials. 


The use of digoxin in patients with heart failure with reduced ejection fraction was shown to reduce % 
symptoms, rates of hospitalizations, and mortality in clinical trials. 


Digoxin serum level monitoringis a 

Based on measuring peak Rose Wang (ID:113212) this answer is 
concentrations occurring 8 hours after incorrect. Digoxin serum level monitoring is based on 
digoxin administration measuring trough concentrations occurring 8 hours 


after digoxin administration. 


| incorrect} 
Marks for this submission: 0.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Question #: 20 
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Understand the place in therapy of digoxin as well as appropriate serum monitoring practices. 


BACKGROUND: 


Patients with HFrF who continue to have maderate to severe symptoms despite standard therapy or those 
who have poor control of ventricular rate for atrial fibrillation despite beta-blocker therapy, may consider 
digoxin therapy. Digoxin relieves symptoms and reduces the risk of hospitalizations, but it does not reduce 
mortality in patients with HFrEF. Digoxin carries a potentially life-threatening risk of toxicity, which may 
present with symptoms of nausea, vomiting, anorexia, arrhythmias and visual disturbances (blurred or yellow 
vision). It has a narrow therapeutic window; therefore, its serum levels should be monitored when renal 
function changes, an interacting medication (e.g, amiodarone, clarithromycin, verapamil) is added or 
discontinued, a significant dehydrating illness occurs, or when digoxin toxicity is suspected, Patients who 
have a lower body weight and/or advanced age are at an increased risk of digoxin toxicity and may require 
more frequent serum level monitoring. 


RATIONALE: 
Correct Answer: 


* The use of digoxin in patients with heart failure with reduced ejection fraction was shown to 
reduce symptoms and rates of hospitalizations in clinical trials. - Trial data has shown that digoxin 
use reduces symptoms and hospitalization rates in patients with heart failure with reduced ejection 
fraction. 


Incorrect Answers: 


* VK will need to have weekly bloodwork to ensure his digoxin levels are within range - The 
frequency of bloodwork depends on patient-specific factors such as renal dysfunction, age, weight 
concomitant interacting drugs, hydration status, illness, and if toxicity is suspected. Digoxin levels are 
not used to assess the effectiveness of drug therapy. Specific information regarding these parameters 
are not provided for VK, thus it is assumed that he does not currently require regular serum 
monitoring. 


The use of digoxin in patients with heart failure with reduced ejection fraction was shown to 
reduce symptoms, rates of hospitalizations, and mortality in clinical trials. - Trial data has shown 
that digoxin use does not reduce mortality rates in patients with heart failure with reduced ejection 
fraction 


Digoxin serum level monitoring is based on measuring peak concentrations occurring 8 hours 
after digoxin administration - Digoxin serum level monitoring is based on measuring trough 
concentrations occurring 8 hours after digoxin administration. 


TAKEAWAY/KEY POINTS: 


Trial data has shown that digoxin use reduces symptoms and hospitalization rates in patients with heart 
failure with reduced ejection fraction. The frequency of bloodwork depends on patient-specific factors such 
as renal dysfunction, age, weight, concomitant interacting drugs, hydration status, illness and if toxicity is 
suspected. Digoxin levels are not used to assess the effectiveness of drug therapy. 
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The correct answer is: The use of digoxin in patients with heart failure with reduced ejection fraction was 
shown to reduce symptoms and rates of hospitalizations in clinical trials. 


All of the following medications have been shown to have mortality benefits in patients with heart failure 
with reduced ejection fraction (HFrEF) EXCEPT: 


Select one: 
Sacubitril/valsartan ® 
Dapaghifldn % 
Digoxin v 

9 Rore Wang MEA tit anooer u carrect Mine digain em ralin gpi af 


heart failure and reduce the risk of hospitalization, it does not have mortality benefits in 
patients with heart failure with reduced ejection fraction (HFrEF). 


Eplerenone * 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 

To identify which pharmacological agents have mortality benefits in patients with heart failure with reduced 
ejection fraction (HFrEF). 

BACKGROUND: 


The table below shows a comparison of medications used in heart failure with reduced ejection fraction 
(HFrEF) and indicates each medication’s mortality benefit, hospitalization benefit, and heart failure symptom 


relief. 

Medication [Symptoms [Mortality Reduction [Hospitalization Reduction 
ACEIs/ARBs? l U l 
Beta-blockers? Wt H l 

MRAs 4 H z 
Ivabradine l 4 l 
Valsartan/sacubitril (ARNI) J dt 4 

SGLT2 inhibitors l H l 
Diuretics l = z 

Digoxin l a 4 
Hydralazine/isosorbide dinitrate | | (maybe) | (maybe) 


The ARBs with clinical data for heart failure include candesartan, valsartan, and losartan. 
>The beta-blockers with proven mortality benefits include bisoprolol, carvedilol, and metoprolol succinate 
(not available in Canada). 


<The combination of hydralazine and isosorbide dinitrate may have a mortality benefit and reduce 
hospitalizations in Black patients. 


RATIONALE: 
Correct Answer: 


* Digoxin - Although digoxin can relieve symptoms of heart failure and reduce the risk of 


hospitalization, it does not have mortality benefits in patients with heart failure with reduced ejection 
fraction (HFrEF). 


Incorrect Answers: 


© Sacubitril/valsartan - This angiotensin receptor/neprilysin inhibitor (ARNI) has demonstrated 
mortality benefits in patients with heart failure with reduced ejection fraction (HFEF) 


* Dapagliflozin - Dapagliflozin has been shown to have mortality benefits in patients with heart failure 
with reduced ejection fraction (HFrEF). 


* Eplerenone - Mineralocorticoid receptor antagonists (MRA) have been shown to have mortality 
benefits in patients with heart failure with reduced ejection fraction (HFrEF). 


TAKEAWAY/KEY POINTS: 


Although digoxin can relieve symptoms of heart failure and reduce the risk of hospitalization, it does not 
have mortality benefits in patients with heart failure with reduced ejection fraction (HFrEF). 
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The correct answer 


: Digoxin 
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